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A study of physical and chemical properties of
internal accumulated material in water mains
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Abstract : Tuberculation and slime accumulated in water mains play an important role in modifying water quality of drinking
water, Therefore, in this study, it was investigated that what materials were accumulated, and what components were included
in the tuberculation and slime of water mains, The Various tuberculation and slime sample were collected from the 12 water
mains to analyze their physical and chemical properties and crystal structure, As a analysis method, VSS(Volatile suspended
solid), SEM(scanning electron microscope), EDS(Energy Dispersive X-ray spectroscope), ICP(Inductively Coupled Plasma Mass
Spectrometer) and XRD(X-Ray Diffractomete) were used. The results of analysis on the samples, the representative materials were
verified such as iron corrosion products, the fine sand particles generated during backwash, fine particles of activated carbon,
aluminum used in coagulation process, and manganese included in raw water
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Table 1, Statues of water mains investigated
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Area Use Materials Diameter Installation year Sample
Ccw Raw water Unlined CIP 600 1967 tuberculation
Unlined DIP 1200 1968 tuberculation
Us Industrial water
Concrete 1200 1968 Slime
7S Industrial water Steel pipe 1100 1982 Slime
(coal-tar enamel lined)
JD Drinking water Unlined DIP 100 <1980 tuberculation
TY Drinking water Unlined DIP 100 <1980 tuberculation
KK Drinking water Unlined DIP 100 <1980 tuberculation
GS Drinking water Polyethylene pipe 150 2002 Slime
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GJ Drinking water teel pipe 200 1998
(Epoxy resin lined) Slime
KJ Drinking water Cement mortar lining DIP 200 1984 Slime
DD Drinking water Steel pipe . 700 1986 Slime
(coal-tar enamel lined)
Tuberculation Slime

TY KK aJ
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Fig. 1. Pictures of collected sample,
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Table 2, Analysis method of slime and tuberculation

Analysis method contents object

amount of volatile | - tuberculation

Drying method

suspended solid - slime
scanning electron Microstructure and .
. - tuberculation
microscope(SEM) morphology
Energy Dispersive Chemical .
L - tuberculation
X-ray spectroscope | composition(Wt, %) .
. . - slime
(EDS) of atomic elements
Inductivel . .
Y Quantity of - tuberculation

Coupled Plasma Mass

Spectrometer(ICP) Inorganic substance | - slime

X-Ray Verification of

. - tuberculation
Diffractometer(XRD) crystal structure
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Fig. 2. Results of SEM analysis on collected tuberculation.
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